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EXPERIMENTAL AND CLINICAL STUDIES

ON CALCIUM UROLITHIASIS:
(I) ANIMAL MODEL FOR CALCIUM OXALATE UROLITHIASIS
USING ETHYLENE GLYCOL AND 1-ALPHA (OH)D,

Yusaku Okapa, Juichi Kawamura, Mitsuo NoNOMURA,

Yih Junne Kvo and Osamu YosHIDA

From the Department of Urology, Faculty of Medicine, Kyoto University
(Director: Prof. O. Yoshida)

As calcium oxalate stones are the most important component in urolithiasis, an expe-

rimental model has to be designed to clarify the pathogenesis and aid in their prevention. Hy-

peroxaluria as well as hypercalciuria werc produced in rats by administering cthylene glycol

(0.5%, in drinking water administered ad libitum) and l-alpha (OH) D3 (035 ug/rat -given

every other day), respectively, for three to four weeks.

Neither drug alone produced stones efficiently as did the combination regimen of these

two compounds. The occurrence of stones was 77.3%, and with only a moderate degree of

renal functional impairment.

model.
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Biochemical and histological data were obtained using this

Urolithiasis, Calcium oxalate, Animal model, Ethylene-glycol, 1 a(OH)Ds
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Fig. 1. A and B. Macroscopic view at time of sacrifice of
Group 4 rat. Stones in the renal pelvis and in the
papilla (white arrow) and marked calcium deposition
in the renal parenchyme, especially at the corticome-
dullary junction (black arrow) are shown (A).

The ureteral stone (white arrow) and bladder stone
(black arrow) are aiso evident with right ureteral

dilatation (B)
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Fig. 2. Soft X-ray film of the whole kidneys
shows no calcium deposition in Group
2(EG) and 3 (Vit D), but many stones
in the renal pelvis as well as the paren-
chyme, chiefly in the medulla in Group
4 (EG+Vit D).
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Fig. 3. Infrared spectroscopy of the stone obtained from Group 4 rat
indicates a pure calcium oxalate stone.
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Fig. 4, A and B. Photomicrographs of H.E. stain (mag. x200) (A), and through
cross-polarizing light (mag. x50) (B) sectioned from the kidney of Group
4 rat. Note many crystals, assumedly calcium oxalate, in the dilated and
partially destroyed renal distal tubules.
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Fig. 5, A and B. Scanning electron micrographs
show typical calcium oxalate monohydrate
crystals surrounded by microfilaments on
the surface of the renal papilla (A), and
in the renal tubules (B) in Group 4 rat.
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Table 1.

Serum calcium, phosphate and urinary excretions of calcium, phosphate,

magnesium, and oxalate after three weeks of administration (Mean+SD).
Figures in parentheses indicate numbers of rats. Significantly different
from control group (Group I); *p<{0.05, **p<0.01.

Group 1 Group 2 Group 3 Group 4
Serum calcium 1.711£0.75 8.50+1.01 10.50+1.56  10.80+1.93
(mg/100m2) (5) (11) (11) (19)
6.13+0.42 5.18%+1.77 6.19£1.16 7.30+1.68
Serum phosphate Ty
(a/100n0) (3) (o) (8) ()
Urine calcium 0.76+0.34 1.1140.90 17.4946.76  8.00+6.57
(mg/day) (8) (1) (15) (13)
Urine phosphate 41.20+9. 48 34.271+7.44 49.474+16.93 28.89+9.86
{ma/day) (1) (17) as) (22)
Urine magnesium 1.90+0.36 1.99+0.67 2.8240.64 4.54+1.57
(mg/day) (1) an | (15) (22)
Urine oxalate 2.08+0.51 5.10+1.54 1.23+0.31 4.86+1.81
{mg/day) (3) (8) (4) (9)
Table 2. Ratios of urinary excretion of magnesium to that
of calcium, phosphate, oxalate, and (calcium X
oxalate ) after three weeks of administration.
Ratio Group 1 Group 2 Group 3 Group 4
Mg/Ca 2.50 1.79 0.16 0.57
Mg/P 0.05 0.06 0.06 0.16
Mg/0x 0.91 0.39 2.29 0.93
Mg/(Cax0x) 1,20 0.35 0.13 0.12

Table 2 iz, Table 1 ® Ca, P, o KpHEE
BoSEHiEO Mg i35k, BIU Mg &, Ca
LEBORE OlER L. Mg/Ca (ZxBED2. 50
WHN, 3P TO0.16 b o0& BEL, DWTHE LR
TO.57THote. Mg/Pidsf 4 BETO. 168 fBEE N
B otc, Mg/ 2 BET0.39 LIEL, B3 RET
2.29& AHFBBED0. 9l N fE R R LAz, Mg/(CaX
BED 1253, 4WTThZh0.13, 0. 12X BED
120 NZEHIEL, DWTH 2B TO0.35 Tho
7.
RIZ, FHEACOWCTHEENELY 3%, M Ca
BEIHCHE BB, F4HT2EE X hBR
HELCHEMT 5 (Fig. 8, A). [R¥ Ca Bt 12
%3, 4Ly 1EE X VERT L, WEY
3% L3O L DML, 554 BTyt
2~3BEERE, bIrs b TRERY R (Fig.
8, B).

Rrh Mg SRR D 53, 4 B CHE L@y Ry
P, 4TSN L VT 5 (Fig. 9).

i Pk R AT 7o p3, R P gk
EIWTHRS 1EE & v flloBac L CTRE T
%, Lonl, F4BETIRRS P PREI I AT,
LLA3BERTCIBHLY BERETTS (Fig.
10, A, B).

WHHBOBER 5 X A #KAD Ca, Mg aFE%
Table 3 KRz, FH4PTHWIBERO Hn xR
¥, Ca ZHED 9077+5401 (Mean=S. D.) pg/
gm tissue & fBDOFHT L T 300 {5 L EDOEBE L /e
2> T35, Mg 8FREIEHH TERLEXAR LR
o,

FEERERER Y Table 4 wWRd. B5HBES3
MET, %480 BUN 11 47.3+£19. 3 mg/dl & B
WHLABC ERL, EE M Eo BEEEY
foo A 2Y v Y 7FvA (Cin) ThBE, 2,
BHETHRWEBE L i35 BB RETA2RTH, &
4 HETIONBBEOHN4 450 1 ¥ TETT 5.

BUN 284 %<, ®52BBEXY FE It kA%
&, DB EERMC AT 55, fanF .o bic
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Fig. 8. A, and B. Change in serum calcium level (A), and urinary
excretion of calcium per day (B).
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Fig. 9, A and B. Change in serum phosphate level (A), and urinary
excretion of phosphate per day (B).
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Fig. 10. Change in urinary excretion of magnesium per day.

Table 3. Weight, and calcium and magnesium contents of the kidney (Mean
+SD). Figures in parentheses indicate numbers of rats. Significantly
different from control group (Group 1); **p<0.01,

Group 1 Group 2 Group 3 Group 4
Weight of kidney 1.39+0.25 1.43+0.22 1.3440.22 1.89+0.42
(e) (9) (17 (12) (19)
Calcium content b
- 24.3+10.3 24.5+8.9 29.6+12.6 90775401
of kidney (15) (14) (1)

(uglg tissue)

Magresium contenl  159.5467.2  149.6+47.8 16724388 164.9:42.5
X (6) () (8) (1)

(ug/g tissue)

Table 4. Serum BUN and inulin clearance at the time of sacrifice of rats.
Figures in parentheses indicate numbers of rats. Significantly
different from control group (Group 1); *p<{0.05, **p<0.01.

Group 1 Group 2 Group 3 Group 4
*ok
BUN 25.1+1.5 27.5410.9 25.2+13.6 47.3£19.3
(mg/100mg) (5) (13) (10) (20)
% *® sk
Cin 2.24+0.24 1.994+0.25 1.9740.23 0.60+0.44
(m@/min/rat) (5) (9) (n (7
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